Efficient transformation of small hepatocytes into insulin-expressing cells by forced expression of Pdx1.
The expression of ectopic pancreatic and duodenal homeobox factor 1 (Pdx1) can transform hepatocytes into pancreatic endocrine cells. Small hepatocytes (SHs) have a high possibility to be a cellular source for islet cell transplantation. However, the efficacy of the transformation of SHs into pancreatic endocrine cells is not fully understood. The focus of our study was to compare the efficacy of the transformation into pancreatic endocrine cells of SHs and mature hepatocytes (MHs). MHs and SHs were cultured for 3 and 10 days, respectively, before Adeno-Pdx1 gene transduction. Western blot analysis was performed for pancreatic transcription factors, and reverse-transcription polymerase chain reaction (RT-PCR) was performed for the gene expression of pancreatic hormones. Confocal laser microscanning analysis was used to observe insulin and glucagon expression. Although the pancreatic transcription factors Pdx1, Ngn3, NeuroD, and Pax6 were induced in both SHs and MHs after Adeno-Pdx1 gene expression, the pancreatic transcription factors Nkx2.2 and Nkx6.1 were induced in SHs more than in MHs. Glucagon mRNA expression was seen in both SHs and MHs, whereas insulin mRNA expression was higher in SHs than in MHs. Confocal laser microscanning analysis showed that SHs expressed both insulin and glucagon, whereas MHs predominantly expressed glucagon. SHs were transformed into both insulin-and glucagon-expressing cells, and the efficacy of the transformation into insulin-expressing cells of SHs was higher than that for MHs. Thus, SHs could be a more suitable source of future cell therapy than MHs.